INTRODUCTION
Patients with craniomandibular disorders (CMD) frequently suffer not only from pain and dysfunction in the temporomandibular joint (TMJ) and the masticatory muscles, but also from headaches, cervical spine disorders, impaired opening of the mouth, joint clicking, [1] [2] [3] [4] [5] [6] [7] [8] [9] sinusitis, chronic neck pain, and reduced cervical spine mobility. 10, 11 This variety of pain symptoms apply not only to dentistry but also to many other disciplines of medicine.
Acupuncture has been acknowledged to be effective in pain relief for more than 2000 years (traditional Chinese medicine, TCM). 12 Not only pain conditions but also muscular dysfunction and tension and Background Patients presenting with oromyofacial disorders and pain in the head and neck area are often resistant to conventional therapy. Acupuncture has been shown to be effective in pain reduction. Methods Twenty-three patients with craniomandibular disorders, headache and, in particular, local pain in the orofacial, cervical and temporomandibular joint areas were randomised into acupuncture or placebo laser therapy groups. Pain was assessed by a visual analogue scale (VAS) and by palpation of 14 muscles and groups of muscles immediately before and after treatment, the assessor being blinded to the patients' allocation. Applicable acupuncture points were searched and pricked using the 'very-point' technique. Findings Pain reduction measured by VAS was signifi cantly more pronounced after acupuncture than after placebo treatment (p = 0.031). Sum of pain scores across 14 muscles was considerably more reduced after acupuncture as compared to sham laser treatment. Interpretation Acupuncture may bring about immediate pain relief in patients with oromyofacial disorders, increasing the chance to initiate other therapeutic measures.
be defi ned as somatotopies, representing the multitude of organs and their respective functions. Microsystem points are only detectable in a state of irritation. Activation of microsystem points expresses itself in increased sensitivity and pressure, signalling functional disorders in the corresponding organ.
Stimulating microsystem points has proved to be a very effective method of acupuncture treatment. For optimum results, the microsystem points are preferably detected and pricked by means of the 'very-point' technique. 21 In cases of pain in the stomatognathic system and dysfunction of the TMJ, remote points situated on the hands, on the auricles, at the sternum and particularly in the enoral retromolar area of the lower jaw, have been indicated to be effective in previous open trials. Freedom from pain and muscular tension can often be achieved immediately by 'very-point' therapy. 21 There exist various reports on the effects of acupuncture but only a small number of them provide results from placebo-controlled trials. Therefore, an investigation was • Shows immediate and effective pain relief (VAS) using microsystem acupuncture in patients with oromyofacial pain, headaches and neck pain.
• Suggests a close relationship between occlusion, muscles and the cervical spine.
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BRITISH DENTAL JOURNALundertaken to study the immediate effects of acupuncture in patients with myofacial pain and craniomandibular disorders (CMD) in a randomised, double-blind and placebo-controlled fashion.
METHODS
A total of 23 female patients aged 18 to 64 years, with dysfunction and pain in the stomatognatic system -particularly in the TMJ -and all receiving no therapy, were included in the trial during February 2002 and July 2003. Consecutive patients presenting at the outpatient unit of the Department of Prosthetic Dentistry with dysfunction and pain in the stomatognatic system not attributable to a known underlying disease or disorder were eligible if they were female and between 18 and 65 years. All contacted patients consented to take part. Patients were randomised using a computer generated random permutation list into two groups: one group was treated by acupuncture (n = 11) and the other group received sham laser treatment (n = 12). 13, 22, 23 Randomisation was done after consent was obtained and before arrangements for the date of therapy were made by a nurse. The study protocol had been approved by the ethics committee of the Medical University of Vienna. Therapy was performed in the Department of Prosthetic Dentistry of the Medical University of Vienna. Allocation of patients into the arms of the study was performed after informed consent was obtained and therapy was scheduled two to seven days after enrolment.
The patients were unaware of whether they were receiving verum or placebo treatment; this was only disclosed after the fi nal assessment. Placebo treated patients were then informed that another kind of treatment might be more effective, and needle acupuncture was offered. All patients in the placebo group agreed and were consequently treated by acupuncture.
The physician who palpated the different muscles and registered patients' pain scores was blinded to their verum or placebo status. Patients were assessed immediately before and after treatment.
Patients' subjective pain experience was evaluated on a visual analogue scale (VAS). Muscle palpation included the following muscles and areas: atlanto-occipital junction, m. temporalis anterior, m. temporalis medialis, m. temporalis posterior, muscles of the cranio-mandibular junction, pterygoid muscles, masseter muscles, m. digastricus, and m. sternocleidomastoideus, bilaterally. Pain sensation at muscle palpation was rated on a four point scale rising according to intensity from 0 to 3.
Classical acupuncture points according to TCM as well as microsystem points were palpated, especially points corresponding to the disorders in question. Table 1 shows acupuncture points that were positive on palpation and those that were used in therapy. In microsystem acupuncture, points that show a high degree of irritation have proven to be more suitable for therapy. These points have, therefore, been given preference. Adler points were used for diagnostic purposes as well as for assessment of therapy.
Oral acupuncture was performed by means of superfi cial injection canulas, as it is impractical to use acupuncture needles in the mouth. For precise point detection and subsequent point insertion, the 'verypoint' technique was used. This technique enables acupuncture points to be spotted and pricked with maximum accuracy. Point detection and immediate needle insertion of skin points is carried out with very fi ne and sharp injection needles in the oral cavity. Firstly, the area surrounding the suspected enoral point is palpated manually. Secondly, the region in which the maximum sensitivity was noted by the patient is tapped gently and tangentially with the therapy needle itself, preferably at an angle about 45°. The point of greatest sensitivity and tenderness, the 'very point', forms, as a rule, the centre of the area of irritation, and the patient reacts accordingly by mimic expression and/or verbal affi rmation.
Treatment was performed double blind as neither the patient nor the evaluating person were informed about the nonfunctioning laser pen. The placebo laser was a soft laser pen which, however, had been inactivated -only a normal red light was emitted. To make this placebo procedure appear real to the patient, visual and acoustic signals accompanied the red light emission. Criteria of point selection were the same as in the verum group. Every point was 'sham irradiated' for about two minutes. The laser pen did not touch the skin but was held at a distance of about 0.5-1 cm.
Statistical methods
Sample size was determined based on data from a preliminary open trial. Under the assumption of a difference of one standard deviation with respect to the primary endpoint between groups, an alpha level of 5% and a power goal of 80%, ten patients per group are necessary. The primary endpoint was the subjective assessment of pain by the patient using a visual analogue scale. Secondary endpoints were pain on palpation of the different muscles and muscle groups. The latter were combined by computing the sum of pain ratings over all muscles and muscle groups. Medians and quartile ranges were computed as estimates for central tendency and dispersion. Before/after treatment differences in VAS ratings and sum score of pain on palpation were compared between groups by Mann- in the placebo laser group. Of fourteen muscles or groups of muscles examined, nine initially scored painful on palpation in 20% or more of the patients. Palpation pain was most commonly observed in the pterygoid and masseter muscles (up to 96% of patients). Greater reduction in pain was achieved by acupuncture (average 40%), than with placebo treatment (average 8%). A large proportion of patients had suffered initially from pain of the shoulderneck area (91% in the acupuncture group and 58% of patients in the placebo group). In the acupuncture group, 64% of patients reported a reduction on the pain scale, while 20% proved completely pain-free on palpation. In contrast, none of the patients in the placebo group were pain-free after sham treatment.
Fifty percent of the acupuncture group patients who had initially felt pain on palpation of m. digastricus showed recovery upon treatment. In more than 50% of the placebo-treated patients, however, palpative pain of the same muscle persisted after therapy. In the temporal muscles acupuncture achieved a reduction in almost 100% of the patients while no reduction in pain was observed following placebo treatment. Placebo treatment had also no effect for the m. sternocleidomastoideus, whereas of the 64% of verum patients with pain in this area, acupuncture brought about a reduction in pain in 9% of them. Palpative pain in the hyoid muscles was only rarely encountered and it was resolved by acupuncture in most of the cases. A summary of the results with pain ratings assessed by palpation is given in Table 2 .
The results of overall pain ratings on a visual analogue scale (VAS) are summarised in Table 3 . VAS scores decreased both after acupuncture and after sham treatment, however, following acupuncture, pain score reduction proved signifi cantly more pronounced (p = 0.031).
DISCUSSION
In a previous trial comparing one single session of acupuncture treatment with no treatment, a signifi cant improvement in cervical mobility of patients with chronic neck pain was reported, this being in line with the results of other authors. [24] [25] [26] The present study was designed to test immediate effects of acupuncture on oromyofacial pain refractive to prior conventional therapeutic interventions. Our results indicate that acupuncture therapy using remote points -either traditional points or corresponding microsystem points found in a state of irritation -has an immediate effect on both motion-related pain and pain at rest in patients with CMD, TMJ and cervical spine mobility disorders.
Although results in the control group indicate a certain potential for a placebo effect, it must be considered that these patients were also palpated and that palpation and Whitney tests. For the primary endpoint, alpha error was set to 0.05. Exploratory tests were performed for the secondary endpoints and uncorrected p-values are reported. Figure 1 shows results for muscles and muscle groups that were initially painful on palpation in at least 20% of either verum or placebo patients. Pain reduction, as assessed by palpation, was more pronounced in the acupuncture group than The absence of local therapy applications is of particular signifi cance where issues of subjective sensitivity to treatment may be involved and, consequently, a higher percentage of placebo effects may occur. Moreover, the study demonstrates the importance of specifi c point selection, performed by fi nger palpation, needle detection and subsequent needle insertion, at punctual sites of maximum sensitivity within a suspected point area. This 'verypoint' method can be applied to both skin and mucous membrane points.
RESULTS
In the mouth, a system of very effective points is to be found in the mucous membranes. These points act as refl ex points in modern pain therapy, as well as in acupuncture. Mucosa points, in a state of irritation, have a high degree of sensitivity to pressure during palpation. In this case, refl ex therapy of specifi c points proves highly effective. The topography of the points determines the direction of possible therapeutic effects. From the retromolar area in particular, immediate relaxation, releasing tensions in the upper and lower jaw, can be achieved. The refl ex action from the retromolar areas, affects, above all, the cervical muscles, including the deep muscles of the receptor fi eld of the neck. Even if the immediate effects of an enoral treatment do not guarantee a permanent outcome, instant relief from muscular tension and pain is an important and strong motivating factor for the patient. Once such initial relief and improvement is achieved, the patient is more open-minded about further treatment.
Specific traditional points on the sternum (Renmai), as well as the cervical Adlerlanger points were used both in diagnosis and in follow-up checks to assess patients' progress. Local pain points -trigger points -were not treated locally in this study. Treatment was carried out via remote points and via superior systems in order to break pain memories and to avoid local pain areas during initial therapy.
One feature of microsystem acupuncture is that specifi c points act as points of input to the organism's regulatory systems. Microsystem points are categorised as remote points, far away from the pain-affected site -a fact well appreciated by patients suffering from intensive local pain. A very small number of patients do not respond to the treatment suggested in the study. This indicates that these patients are non-responders to treatment via their regulatory system. The vast majority of patients, however, experience immediate pain relief without the affected area having to be touched. Thus, they are motivated for follow-up therapy.
One single acupuncture session may provide immediate pain relief, alleviation of muscle tension and simultaneous improvement of mobility and the interplay between both TMJ and cervical spine. This demonstrates the close interrelationship of the TMJ and the cervical areas, craniomandibular dysfunction and neck and shoulder complaints. Such disorders have become very common and are of relevance to various medical disciplines, amongst which dentistry plays a key role as teeth occlusion, muscles, TMJ and cervical spine indeed form a functional unit. 7, 15, 27 This study has been approved by the Ethics Committee of the Medical School of the University of Vienna and the General Hospital of the City of Vienna (No.: 427/2001 ).
